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History

The invasive plant Euphorbia esula, more commonly known as leafy
spurge, has been in the United States since 1827 when its presence was
first recorded in Massachusetts, likely arriving in the ballast water of
ships. Native to Eurasia, reports indicate that leafy spurge was first
noticed in large quantities in south-central Canada and western states
such as North Dakota, Idaho and Washington in the early 1900s, likely
carried there by homesteaders. It is disputed whether the plant spread
throughout North America from Massachusetts or if its presence in the
west was the result of an independent introduction in the Midwest,
potentially into Minnesota with oats from Russia. While information
about the specific timeframe in which leafy spurge arrived in Colorado
is limited, a study conducted in Rocky Mountain National Park
(ROMO) by Pritekel et al on invasive species notes that ROMO has
fought leafy spurge since the mid-1960s. Additionally, a 1987 report
documenting 27 Years of Exotic Plant Control in Rocky Mountain
National Park notes that “leafy spurge was the first plant in Rocky
Mountain National Park to warrant a planned control effort.”” ROMO’s
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percentages of leafy spurge. The Year-End Reports (YER) and the 2003 ROMO Invasive Exotic
Plant Management Plan list leafy spurge as a high priority species for treatment and note prior
approval to release insects as a biological control method. Table 1 shows the number of acre of
leafy spurge that have been treated with herbicide since 2003 when herbicide use was first approved
in the park. In Colorado leafy spurge is listed as a List B noxious weed.!

Biological Concerns

The biology of leafy spurge causes its management to be quite challenging. The plant is highly
competitive due to its allelopathic properties, a deep rhizomatous root system, aggressive seeding,
and the ability to tolerate a range of environmental conditions. A study by D.A. Steenhagen and R.
L. Zimdahl showed that leafy spurge roots and decomposing litter inhibited growth in surrounding
vegetation. Leafy spurge has an extensive root system- spreading 15 to 30 feet below the soil
surface- causing manual treatments such as hand pulling to exacerbate its sprawling tendencies.
While the ability to regenerate through root shoots should be a concern to those managing this plant,
other biological aspects of concern are that leafy spurge can shoot its seeds up to five meters. Seeds
left in the ground that do not germinate in late-April or May will remain viable for up to eight years.
Adding to the potential spread of the seeds is that each flowering shoot holds an average of 140
seeds. Seeds can thrive in a wide variety of habitats from riparian areas to dry, mountains and
rangelands and have the ability to survive and float in water. Due to this environmental variability,
methods of spread for the seeds of leafy spurge additionally increase. Vehicles, other road
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equipment or hikers as well as rangeland animals that come in contact with the expelled seed all
exacerbate its spread. Though animals can play a role in the distribution of leafy spurge seed, not all
animals gravitate toward the plant. Cattle in particular do not fare well with the milky sap that lives
within the stalk of the plant, as ingesting the latex can cause diarrhea, general weakness or even
death. Horses suffer similar effects, though reports focus more on the external ailments such as
blisters or hair loss that affect horses in particular. In general, because leafy spurge takes over
rangelands and reduces the number of native grasses and forbs, cattle often avoid areas infested
with the exotic species altogether. Goats and sheep, unlike horses and cattle, do not exhibit many of
the same maladies after grazing on the plant and have been used in the past by ROMO as a control
tactic, though other biological and herbicide methods have proved more effective.?

Management Strategies

Leafy spurge is most successfully controlled with integrated pest management (IPM) involving a
combination of herbicide treatments and biological controls. IPM methods have been effective in
controlling leafy spurge populations in both ROMO and TERO. Because of the longevity of
potential germination, persistent treatment needs to be considered for at least eight years after the
leafy spurge is first spotted in an area. Herbicide applications of dicamba, picloram, and 2,4-D are
the preferred and recommended chemical options. Past applications in ROMO have used picloram.
ROMO also released a flea beetle (Aphthona flava) in 2001 and 2002 to combat leafy spurge. The
larvae of Aphthona flava feeds on the roots of leafy spurge, thus stunting growth. As the flea
matures it continues to consume the plant, eventually resulting in plant death. A Forest Service
study on the efficacy of fire management for controlling leafy spurge concludes that it is not a
recommended management process. Fire usually leaves the most destructive portion of the plant- its
roots- alive and intact. Treatment methods that included the use of animals, such as the use of goats
in ROMO in 1989, are noted in the ROMO Invasive Exotic Plant Management Plan. While the use
of goats in Cow Creek to help fight leafy spurge was generally positive, the practice was
discontinued when the goats started intruding on bighorn sheep areas. Using competitive grasses is
another option for leafy spurge treatment, however, many of the most competitive grasses, such as
crested wheatgrass (Agropyron cristatum), are nonnative to ROMO. Manual treatments cannot be
used on leafy spurge as the biological makeup of the species dictates that when pulled, the roots will
retaliate by initiating regrowth of the plant.?

Recommendations

It is this author’s recommendation that an integrated pest management directive be implemented in
ROMO’s treatment of leafy spurge. The combination of herbicide spraying as well as the release of
additional Aphthona flava would be practical given the seasonal nature of ROMO’s exotic crew.
Once the seasonal crew leaves in the fall and herbicide spraying ceases, the flea could continue
combating leafy spurge. The ROMO Invasive Exotic Plant Management Plan indicates that
chemical, biological and mechanical options are all approved methods for treatment, though
mechanical methods should generally be avoided for reasons mentioned above. Additionally, the
Invasive Exotic Plant Management Plan lists leafy spurge as a species with high treatment priority,
but according to YER, treatment has dwindled in recent years. Unbroken and persistent treatment is
recommended to fully control leafy spurge due to its long period of seed viability.



Table 1. Treatments of leafy spurge in Rocky Mountain National Park with herbicide.

Year End Exotics Report Treated Leafy Acreage treated with herbicide
Spurge?
2000 No 0 acres
2001 N/A N/A
2002 N/A N/A
2003 Yes 15.5 acres
2004 Yes 21 acres
2005 N/A N/A
2006 Yes 27.3 acres
2007 Yes 3.67 acres
2008 Yes N/A
2009 Yes 11 acres
2010 No 0 acres
2011 Yes 23 acres
2012 Yes 67 acres
2013 No 0 acres
Key: N/A = no report available
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